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(54) CONGESTION FOLLOW-UP SYSTEM AND VEHICLE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the operation of a driver, and to simplify a structure in a 
constitution where follow-up treatment is executed under the condition of the switching operation 
of the driver. 

SOLUTION: A follow-up controller 10 controls an electronic throttle 16 and a brake 18 based on 
the detecting signal of a car-to-car distance sensor 14, and performs follow-up treatment to cause 
an own vehicle to follow up a preceding vehicle. This follow-up treatment is carried out under the 
condition of depressing operation of an accelerator pedal 22. Because of accelerator depressing, 
an operation for instructing follow-up execution is facilitated. In a congestion follow-up mode, 
since the accelerator pedal 22 is effectively used, which is unnecessary originally, a structure is 
simplified. Further, driving is further facilitated by switching between a semiautomatic follow-up 
mode needing an accelerator operation and a full-automatic mode not needing the accelerator 
operation according the current position of the vehicle. 
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* NOTICES 1 



JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to what performs flattery processing a condition [ directions of an operator ] about a delay 

follow-up system and a car control unit. 

[0002] 

[Description of the Prior Art] The delay follow-up system which makes a self-car follow a precedence car on a delay way is common knowledge. The 
common delay follow-up system is equipped with the function to detect the distance between two cars, and the function to adjust the distance 
between two cars, and performs flattery processing which adjusts the distance between two cars with a precedence car to a suitable value. 
[0003] Automating flattery processing completely is also considered with a delay follow-up system. In this case, if a precedence car advances also 
in an operator doing nothing, a self-car will begin (full automatic) to move automatically. However, the processing whose perfect automation does 
not necessarily restrict that it is desirable, but reflects an operator's volition rather may be desirable. 

[0004] The switch which an operator operates is formed in view of this point, and it is possible to perform flattery processing a condition [ switch 
actuation ] (semi-automatic). With this configuration, although a precedence car advances, flattery processing is not immediately performed. If an 
operator performs switch actuation, flattery processing will be performed and the distance between two cars will contract. This kind of equipment is 
indicated by JP,3-68126,U. 
[0005] 

[Problem(s) to be Solved by the Invention] (1) However, in the conventional semi-automatic flattery, the switch whose operator directs advance is a 
manually-operated switch. Forming a switch newly means forcing completely different new actuation from other operation upon an operator. And an 
operator has to operate a switch by his hand, whenever a front car moves. As a practical question, such an activity is very troublesome for an 
operator. 

[0006] (2) Moreover, semi-automatic flattery has like the above the advantage that an operator's volition can be reflected. However, it is not better to 
reflect an operator's volition by the actual road in all locations. Rather, there are quite many situations that it may leave operation to a car, actually. 
Burdening an operator with switch actuation also in such a situation may cause the result which burdens an operator with an unnecessary burden. 
[0007] This invention is made in view of the above-mentioned technical problem, and the purpose is in offering the delay follow-up system and car 
control unit with which an operator can direct activation of flattery in easy actuation. 
[0008] 

[Means for Solving the Problem] (1) In order to attain the above-mentioned purpose, when the delay flattery mode in_which a self-car is made to 
follow a precedence car on a delay way is set up, an accelerator pedal carries out functioning as said advance switch during a setup in delay flattery 
mode as the description in this invention in the delay follow-up system which carries out [ that the advance switch was operated by the operator 
and ] as an execution condition, and is performed in the flattery processing to a precedence car. 

[0009] Thus, according to this invention, in delay flattery mode, the acceleration directions function of an accelerator pedal is controlled and an 
accelerator pedal has a flattery directions function as an advance switch. Therefore, although an operator operates a new switch by hand and drops 
off, he ends, and he can direct flattery activation easily by stepping on an accelerator pedal. An operator can use delay flattery mode (equipment) 
easily by using as an actuation system for originally controlling advance actuation of a car [ in / for the accelerator pedal which manages advance 
actuation of a car / delay flattery mode ] similarly, without sensing that it is forced by new actuation. Moreover, it is not necessary to form an 
advance switch newly, and the advantage that a configuration becomes easy is also acquired by originally using an unnecessary accelerator pedal 
effectively in delay flattery mode. 

[0010] Preferably, actuation of an accelerator pedal is judged based on the detecting signal of an accelerator pedal sensor. Since it judges whether 

the operator directed flattery activation using the existing accelerator pedal sensor, reduction of cost can be aimed at. 

[001 1] (2) Moreover, a current position detection means to detect the current position of a car is established preferably. And according to the 

detected current position, semi-automatic flattery mode and full automatic flattery mode are changed. In this invention, semi-automatic flattery mode 

is the mode in which flattery processing is performed by making actuation of an advance switch into an execution condition. Full automatic flattery 

mode is the mode in which flattery processing is performed automatically, without making actuation of an advance switch into an execution 

condition. 

[0012] Therefore, since full automatic flattery operation is performed in the location which can perform flattery processing appropriately also by not 
checking switch actuation of an operator, either according to this invention, an operator's burden becomes light and can make operation easier 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of suitable operation of this invention is explained with 
reference to a drawing. 

[0014] "Operation gestalt V drawing 1 shows the outline of the delay follow-up system of this invention. The follow-up control section 10 performs 
setup in delay flattery mode, and flattery processing under mode setting. The manual operation type delay mode switch 12 is connected to the 
follow-up control section 10. If an operator does ON actuation of the switch 12, delay flattery mode will be set up. 

[0015] Moreover, the distance-between-two-cars sensor 14 detects the distance between two cars and the relative vehicle speed with a precedence 
car, and sends them to a control section 10. The electronic throttle 16 adjusts an engine inhalation air content, and a brake 18 generates damping 
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force. A control section 10 controls the electronic throttle 16 and a brake 18 based on the distance between two cars and relative velocity, and 
performs flattery processing which adjusts the distance between two cars to a precedence car. 

[0016] Furthermore, the accelerator position sensor 20 is connected to the follow-up control section 10. A sensor 20 detects the control input of the 
accelerator pedal 22 by the operator, and outputs a detecting signal to the follow-up control section 10. As a description of this operation gestalt, the 
above-mentioned flattery processing is performed a condition [ treading-in actuation of an accelerator pedal 22 ] so that it may mention later. 
[0017] Drawing 2 is an example of the suitable configuration when forming the above-mentioned delay follow-up system in a car control unit in one. 
The follow-up control section 10 is united with the engine ECU 30. By the electronic throttle 16, throttle actuator 16a opens and closes throttle-valve 
16b according to the control signal from an engine ECU 30. In a brake 18, an engine ECU 30 uses a control signal for brake ECU18a, delivery and 
brake ECU18a uses brake actuator 18b, and disk brake 18c is operated. In addition, the brake treading strength sensor 32 detects the treading 
strength of a brake pedal 34, and has sent to brake ECU18a and an engine ECU 30 (control section 10). 

[0018] In the equipment of drawing 2 , an accelerator pedal is the Bayh wire method. That is, the accelerator pedal 22 and the electronic throttle 16 
are not mechanically connected by a cable etc. Actuation of an accelerator pedal 22 is detected electrically, and an electrical signal is sent to the 
electronic throttle 16. Also about a brake gear, it is the same and the treading strength of a brake pedal 34 is detected electrically, and brake 
ECU18a sends an electrical signal and operates brake actuator 18b. 

[0019] Here, originally, an accelerator pedal 22 is used in order to direct acceleration on a car by the operator. The accelerator actuation information 
which the accelerator position sensor 20 detects is usually used by engine control-section 30a. 

[0020] However, the vehicle speed adjustment corresponding to accelerator actuation of an operator with delay flattery mode is unnecessary. Then, 
the acceleration directions function of an accelerator pedal 22 is controlled, and an accelerator pedal 22 is used as a switch for an operator to direct 
flattery. That is, the detecting signal of the accelerator position sensor 20 is disregarded by engine control-section 30a, and is used by the follow-up 
control section 10. 

[0021] Next, actuation of follow-up control equipment is explained. Drawing 3 R> 3 shows the flows of control by the follow-up control section 10. 
First, it is judged whether whether ON actuation of the delay mode switch 12 being done by the operator and delay flattery mode are set up (S10). 
In the case of Switch ON, the distance between two cars L and relative velocity (the distance-between-two-cars sensor 14 detects) between a self- 
car and a precedence car are inputted (S12). Next, as for the follow-up control section 10, a flattery flag judges whether it is ON (1) (S14). 
[0022] If a flattery flag is OFF (0), it will be judged based on the detecting signal of the accelerator position sensor 20 whether ON actuation of the 
accelerator pedal 22 was carried out (S16). This ON actuation is actuation in which an operator breaks in an accelerator pedal 22 like a switch. ON 
actuation differs from the accelerator work piece which adjusts an accelerator stroke for the usual acceleration adjustment. ON actuation is 
actuation broken in beyond a predetermined stroke (comparatively small value). An operator may break in a pedal, may detach immediately and 
may be continuing stepping on. When a pedal is stepped on, it is judged that ON actuation was performed. 

[0023] If ON actuation of a pedal is performed, a control section 10 will set a flattery flag to ON (1) (S18), and will perform flattery processing. In 
S20, speed control which used the map of drawing 4 is performed. That is, target relative velocity is called for from the distance between two cars L 
using the map of drawing 4 . And the electronic throttle 16 and a brake 18 are controlled so that target relative velocity is attained. Preferably, in 
order to obtain the target relative vehicle speed, the vehicle speed (whenever [ acceleration-and-deceleration ]) is computed absolutely, and in order 
to obtain the absolute vehicle speed, throttle closing motion control of an engine etc. is performed. 

[0024] And it is judged whether the distance between two cars L is under the minimum set point Lmin (S22), and if it is NO, it will return to S1 2. 
Vehicle speed control according to the map of drawing 4 R> 4 is performed until the distance between two cars L is less than the minimum set point 
Lmin, since the flattery flag is set to ON. If decision of S22 is set to YES, a flattery flag will be cleared (0) (S24) and flattery processing will be 
completed. 

[0025] When using the delay follow-up system of this operation gestalt, an operator pushes the delay mode switch 12 on a delay way. Thereby, 
delay flattery mode is set up. Although a front car advances, if an operator does during [ no ] mode setting, the self-car has advanced and stopped 
them. If a precedence car separates, an operator will break in an accelerator pedal 22 like a switch. In response to pedal actuation, a control section 
10 performs flattery processing. First, a brake 18 is taken off, and the electronic throttle 16 is controlled so that the relative velocity according to the 
present distance between two cars L occurs. A required relative velocity is called for from the map of drawing 4 . 

[0026] According to the map of drawing 4 , the vehicle speed according to the distance between two cars L is given using the electronic throttle 16 
and a brake 18. Therefore, the distance between two cars L is shortened gradually. If the distance between two cars L reaches minimum threshold 
Lmin, the relative vehicle speed will be set to 0. If the precedence car is moving at this time, a self-car will advance at the same rate. On the other 
hand, if the precedence car has already stopped, a self-car will also stop. Then, brakes 18 are applied with directions of a control section 10. If a 
precedence car begins to move, flattery processing will be performed again a condition [ accelerator treading in ]. 

[0027] Thus, with this operation gestalt, an operator should just step on an accelerator pedal 22, in order to direct flattery activation. In the normal 
mode, the accelerator pedal 22 is used for the acceleration adjustment after start of a car and start. However, in delay flattery mode, an accelerator 
pedal 22 is operated like a switch. In response to this, it moves automatically, and a car approaches a front car and stops. 
[0028] For an operator, such actuation is very easy and easy. It is because what is necessary is just to perform simplified pedal actuation similar to 
it instead of a usual delicate accelerator work piece. If a pedal is stepped on with the feeling which directs only start, a car will follow a front vehicle. 
The troublesome activity of operating by hand the flattery directions switch formed newly is also unnecessary. 

[0029] The above-mentioned advantage is attained by originally using the unnecessary accelerator pedal 22 effectively in delay flattery mode. In 
delay flattery mode, it is because an operator does not adjust the vehicle speed using an accelerator. By accelerator ** Dahl's 22 effective use, it is 
unnecessary in a new switch and cost reduction can be planned. Furthermore, by using the existing accelerator pedal sensor, a configuration is 
easy and this invention can be realized by low cost. 

[0030] This operation gestalt of deformation of arbitration being possible within the limits of this inventions including the following example is natural. 

[0031] (1) A distance-between-two-cars sensor may be easy to be the thing of the type of arbitration, and a radar or a camera is sufficient as it. 
When using a camera, it is suitable to detect the distance between two cars by the image processing. 

[0032] (2) With this operation gestalt, the adjustment function of the distance between two cars was achieved by control of an electronic throttle and 
a brake. However, of course, it is also possible to adopt other configurations for distance-between-two-cars adjustment. For example, in addition to 
the above-mentioned component, a change gear may be used. 

[0033] (3) This invention may be applied to an electric vehicle and a prime mover may be not an engine but an electric motor. In this case, the 
output torque of an electric motor is controlled. Furthermore, this invention may be applied to the hybrid car which carried the engine and the 
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electric motor. 

[0034] (4) With this operation gestalt, delay flattery mode was manually set by the operator using the delay mode switch 12. However, delay flattery 
mode may be set up automatically. In this case, the automatic judging of the delay may be carried out using car information (sensor information, 
information from various kinds ECU, etc.). Moreover, the automatic judging of the delay may be carried out using a communication device with the 
exterior. 

[0035] (5) With this operation gestalt, although accelerator equipment was the Bayh wire method, this invention is not limited to this. If the 
accelerator pedal is mechanically connected with the throttle valve, a pedal will move also in delay flattery mode. However, if a bigger pedal travel 
than the pedal travel resulting from the control by the side of a car occurs, an operator will be judged to have stepped on the pedal. In short, the 
configuration of arbitration is employable as long as treading in of the pedal by the operator is detectable. 

[0036] (6) With this operation gestalt, the accelerator control input was calculated by the detecting signal of an accelerator position sensor. 
However, for flattery processing, the information on an accelerator control input is unnecessary, and should just understand ON/OFF of an 
accelerator pedal. Therefore, the sensor which detects only ON/OFF may be applied. When the ON/OFF sensor and the pedal-travel sensor are 
formed, the sensor of which or one of the two may be used, and both sensors may be used. 

[0037] (7) Not a delay way but the equipment which usually performs follow-up control during transit is common knowledge (Adaptive Cruise 
Contorol). This type of follow-up system also performs flattery processing based on the distance between two cars. Usually, this invention is suitably 
applicable also to the follow-up system which was equipped with the delay flattery function in addition to the flattery function under transit. 
[0038] The "operation gestalt 2", next the 2nd suitable operation gestalt of this invention are explained. With the operation gestalt 2, semi-automatic 
flattery processing (processing of the operation gestalt 1 ) and full automatic flattery processing are changed according to the current position of a 
car. 

[0039] Drawing 5 shows the outline of the delay follow-up system of this operation gestalt. In addition to the configuration of the operation gestalt 1 , 
further, the current position judging section 50 is connected to the follow-up control section 10, and the current position detecting element 52 and 
the map storage section 54 are connected to the current position judging section 50. 

[0040] The current position detecting element 52 detects the current position of a car. For example, the current position detecting element 50 
computes the current position with satellite navigation from the electric wave received from the satellite including a GPS (global positioning system) 
receiver. Moreover, the current position may be called for by the autonomous navigation using a gyroscope sensor etc. Moreover, satellite 
navigation and autonomous navigation may be used together. Furthermore, map matching may be performed using the map data of the map 
storage section 54. The current position detection means (approach) of other arbitration can apply to this invention. 

[0041] Moreover, the map storage section 54 has memorized the national road map, therefore has also memorized the information on the class of 
road, a crossing, the location of a crossing, etc. The map storage section 54 may have the media (CD-ROM, DVD, etc.) by which map data were 
written in, and a hard disk drive unit etc. is sufficient as it. 

[0042] Based on the current position and map data of a car, the current position judging section 50 judges whether the current position is "the 

location which should perform full automatic flattery", or it is "the location which should perform semi-automatic flattery", and sends a judgment 

result to the follow-up control section 10. Even if he leaves operation to a car, it is actually thought on a highway that it is satisfactory. 

[0043] In the example of this operation gestalt, when the current position is within the limits of predetermined distance from a crossing, a crossing, 

the branch point, a juncture, a pons, or the predetermined point similar to these, it is judged as "the location where semi-automatic flattery is 

appropriate", and when other, it is judged as "the location where full automatic flattery is appropriate." The predetermined distance of a decision 

criterion is 100m. If it arrives at 100m of this side, such as a crossing, it will be judged that semi-automatic flattery is required. 

[0044] In addition, it is suitable to equip mounted navigation equipment with the function of the current position judging section 50, the current 

position detecting element 52, and the map storage section 54, and the equipment of this invention can be realized more easily. In this case, ECU 

of navigation equipment judges the current position and outputs a judgment result to the follow-up control section 1 0 ( drawing 2 the engine ECU 

30). 

[0045] The flattery processing section 10 sets up semi-automatic or full automatic flattery mode according to the judgment result sent from the 
current position judging section 50. That is, when a self-car is near [ a crossing etc. ], semi-automatic flattery mode is set up, and when other, full 
automatic flattery mode is set up. However, as a prerequisite, a mode change is performed, when delay flattery mode is set up (a control section 10 
functions as a mode change means). And the flattery processing section 10 operates according to the set-up mode. 
[0046] In addition, although not shown in the equipment of drawing 5 , input means, such as a switch for an operator to choose one of semi- 
automatic flattery mode and the full automatic flattery modes by himself, may be added. When selection actuation is performed, the above- 
mentioned mode change control is controlled and the mode of the direction which the operator chose is set up fixed. 

[0047] Next, actuation of follow-up control equipment is explained with reference to drawing 6 - drawing 8 . As shown in drawing 6 , it is judged first 
whether ON actuation of the delay mode switch 1 2 is done by the operator (S30). In the case of Switch ON, it is judged whether semi-automatic 
flattery mode is set up (S32). When S32 is YES, it progresses to S34 and semi-automatic flattery mode is processed. This processing is equivalent 
to processing of drawin g 3 of S12-S24, and explanation here is omitted. Since full automatic flattery mode is set up when S32 is NO, processing 
which progresses to S36 and corresponds is performed. 

[0048] Drawing 7 shows flattery processing in full automatic flattery mode. This processing is fundamentally equivalent to processing in semi- 
automatic flattery mode. However, as difference, it is judged in S46 whether the distance between two cars L is beyond the upper limit set point 
(threshold) Lmax. Lmax is shown in the speed-control map of drawing 8 . And if it is L>=Lmax, a flattery flag will be set by S48 and flattery 
processing according to the map of drawing 8 will be performed. 

[0049] Therefore, in full automatic flattery mode, accelerator actuation of an operator is not a flattery execution condition. If a front car moves and 
the distance between two cars L reaches Lmax, flattery processing is performed automatically, a self-car moves, and the broth and the front car are 
approached gradually. And if a front car stops and the distance between two cars L becomes the minimum set point Lmin, a self-car will also stop. 
[0050] When using the delay follow-up system of this operation gestalt, an operator pushes the delay mode switch 12 on a delay way. Thereby, 
delay flattery mode is set up. At this time, according to the location of a car, if a car is within predetermined distance from a crossing etc., semi- 
automatic flattery mode will be set up, otherwise, full automatic flattery mode will be set up. Here, it is assumed that full automatic flattery mode was 
set up. Therefore, especially as for a car, an operator does not do accelerator actuation, but ** also follows a front car. 

[0051] Then, if a car reaches from a crossing etc. to the location of the above-mentioned predetermined distance, it will change from full automatic 
flattery mode to semi-automatic flattery mode. Preferably, as for the follow-up control section 10, the current mode displays semi-automatic or a full 
automatic distinction on the indicator (it does not illustrate but installs in an instrument panel etc.) or other display means near the driver's seat. 
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Moreover, when performing a full automatic mode change with semi-automatic preferably, the tone which tells a change is outputted from a 
loudspeaker (not shown). The .voice which tells a mode change may be outputted. 

[0052] After a mode change, when a precedence car advances, an operator breaks in an accelerator and directs flattery activation. This semi- 
automatic control is continued until it passes through a crossing. Then, having passed through the crossing etc. is judged by the current position 
judging section 50, and a judgment result is notified to the follow-up control section 10. And again, full automatic flattery mode is set up by mode 
change, and a mode change is told to an operator by display etc. 

[0053] As explained above, according to this operation gestalt, according to a car location, the mode change in semi-automatic mode and the full 
automatic mode is performed. By the actual road, a car has many locations which may leave delay flattery operation. In such a location, the semi- 
automatic flattery which is going to reflect an operator's volition may cause an operator's burden on the contrary. However, since it judges by the car 
side as mentioned above and a mode change is performed automatically, an operator should take out directions of flattery activation with this 
operation gestalt by accelerator actuation only in a required location. Full automatic processing is performed in the location where such directions 
are unnecessary. Therefore, an operator's burden becomes light and can make operation easier. 

[0054] In addition, the above-mentioned advantage is acquired also when the advance directions switch of manual system is adopted. That is, 

although it is also about the effectiveness of this invention not to adopt an accelerator pedal at a partial target, it can obtain. 

[0055] 

[Effect of the Invention] Since an operator operates an accelerator pedal as an advance switch which directs activation of flattery processing 
according to this invention as explained above, actuation of an operator becomes easy. And since the unnecessary accelerator pedal is used 
effectively in delay flattery mode, simplification of the configuration of equipment can be attained. 

[0056] Moreover, according to this invention, since semi-automatic flattery mode and full automatic flattery mode are changed according to the 
current position of a car, it can plan so that an operator's burden may become light and operation may become easy. 



[Translation done.] 
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